Two patients with chronic sialoadenitis had features of Bartter's and Gitelman's syndrome, respectively. The main complaints were leg paraesthesiae and acute arthritis. A good response to oral K + supplementation, allopurinol and low-dose prednisone was obtained. The features of SjoÈ gren's-related renal diseases are reviewed.
SJO È GREN'S syndrome is an autoimmune disease characterized by keratoconjunctivitis sicca and xerostomia, associated with histological evidence of chronic sialoadenitis and poor function of salivary and lacrimal glands. All tissues may be aected. Kidney involvement occurs clinically in 10% of patients, although tubular acidosis can be detected by appropriate tests in 40% of patients [1] . The spectrum of kidney involvement encompasses membranous, membrano-proliferative and interstitial nephritis. It may include nephrocalcinosis or tubular acidosis. More recently, three cases of hypokalaemic metabolic acidosis during the course of SjoÈ gren's syndrome were reported. All these patients had distal paraesthesiae as the initial clinical complaint [2, 3] .
In 1991, Bartter's syndrome was reported in a young woman with SjoÈ gren's syndrome. She had paraesthesiae of her limbs, hypokalaemia, high renin activity and high plasma aldosterone [4] .
We describe here hypokalaemic alkalosis in two patients with chronic sialoadenitis. The ®rst case satis®ed the criteria for both Bartter's and SjoÈ gren's syndrome, the second one those for Gitelman's syndrome and chronic sialoadenitis. To our knowledge, Gitelman's syndrome, characterized by hypokalaemic metabolic alkalosis with hypomagnesaemia and hypercalciuria plus hypermagnesuria, has never been described in sicca syndrome. These renal derangements, though unusual, should be considered by the physician because they can indeed be found in patients with sicca syndrome. CASE 1 A 66-yr-old female was seen in our out-patient clinics. She had been complaining of photophobia, polyarthralgia and sicca syndrome. These symptoms had begun 20 yr before, several years after recurrent parotid swelling. In the past, she had been considered to be aected by gout because of acute arthritic attacks with high uric acid levels. Diuse osteoporosis with vertebral crushes was present. During the last few months, the patient experienced a severe dry mouth and gritty eyes. Symmetrical distal paraesthesiae worsened. She noticed the appearance of xerodermia. A neck ultrasound examination revealed small lymph nodes and dishomogeneity of parotid salivary glands. Because of recent, persistent parotid swelling, a parotid biopsy was performed demonstrating myoepithelial sialoadenitis. The functional tests showed a positive sialometry (no saliva in 15 min) and a positive Schirmer's test. No autoantibodies or serum monoclonal bands were demonstrated (Table I ). Hypoaesthesia and hypopallaesthesia were present in both extremities. Electromyography disclosed a sensitive polyneuropathy. There was a marked loss of mineral bone density. A highturnover osteoporosis was shown. The patient satis®ed the diagnostic criteria for Bartter's syndrome (Table II) . She refused permission for a kidney biopsy. The patient had never used diuretics or laxatives and denied vomiting in the last year. In conclusion, this woman had a primary SjoÈ gren's syndrome associated with a picture compatible with the tubular derangement observed in Bartter's syndrome. She was given allopurinol 150 mg, KCl supplementation 32 mEq, and ranitidine 150 mg daily.
Because of persistent right parotid swelling and dry eye, 3 months later eye drops and de¯azacort (6 mg), plus short courses of colchicine (1 mg) and daily ibuprofen (600 mg) for her recurrent arthritis, were added.
One year after the hospitalization, her serum K + level was 3.42 mEq/l. She is still complaining of polyarthralgia, sicca syndrome, and epigastric pain accompanied by nausea. Paraesthesiae are no longer present. CASE 2 A 39-yr-old female was seen in our unit because of acute arthritis aecting the right tibiotarsal joint. She had been complaining of recurrent bouts of arthralgias at the same joint that remitted rapidly with non-steroidal antiin¯ammatory drugs (NSAIDs). She developed xerophthalmia, xerostomia and progressive weakness followed by lower limb paraesthesiae. She denied any use of diuretics or laxatives. She was recently given allopurinol at another institution for hyperuricaemia. The initial examination showed an acute arthritis of the right tibiotarsal joint, with swelling of the popliteal cavity (Morrant-Baker cyst). The next day, she developed acute arthritis of the ®rst metatarsophalangeal joint (podagra-like) and acute swelling of the right knee. The ankle tap revealed no crystals, while that of the knee revealed uric acid crystals and mild haemarthrosis. She had moderate anaemia (9.2 g%), but no evidence of gastrointestinal blood loss or coagulation abnormalities. Upper endoscopy and colonoscopy were (Table I) , the ®brinogen (807 mg/dl) was high and there was marked thrombocytosis (672 000/ml). We found metabolic alkalosis and additional ®ndings that con®rmed the diagnosis of Gitelman's syndrome (Table II) . ANCA were positive at a low titre, lacking speci®city for lactoferrin, myeloperoxidase or proteinase 3. Serum monoclonal bands were negative at immuno®xation. Biopsy of the salivary glands revealed a grade 4 sialoadenitis according to Chisholm and Mason's criteria. She was treated with prednisone 0.25 mg/kg daily for 6 weeks followed by progressive tapering. K + was supplemented at a dose of 32 mEq/day. Allopurinol 150 mg daily was given. At the last evaluation, her serum K + level was 3.34 mmol/l. She never relapsed in the following 2 yr. She is now doing well while taking 5 mg of prednisone 5 days per week.
DISCUSSION
There are several forms of renal involvement in SjoÈ gren's syndrome. Acute glomerulonephritis can be due to the pathogenic eect of autoantibodies or immune complexes [11] . The clinical picture may resemble that of the acute vasculitides, an additional form of the clinical manifestations of SjoÈ gren's syndrome with a rapidly progressive course [12] . Immunosuppressive treatment that includes alkylating agents aords the best probabilities of remission, like in lupus nephritis [13] or Wegener's granulomatosis or other ANCA-positive renal vasculitides [14] .
Perhaps the most common renal involvement in SjoÈ gren's syndrome is represented by tubulointerstitial autoimmune nephritis, characterized by a lymphoplasmacellular in®ltrate in the renal interstitium, curiously resembling that of salivary glands [15] . In tubulointerstitial disease, either the local action of cytokines, or other chemical mediators activated by locally acting, immune-mediated mechanisms, can cause a wide variety of tubular function derangements. A proximal tubular syndrome, mimicking Fanconi's disease, has been described [16] . It may express some and even all of the features of proximal tubular dysfunction. Proximal tubular acidosis, or RTA type II, is characterized by impaired proximal bicarbonate reabsorption, severe metabolic hyperchloraemic acidosis, low urine pH, dehydration and failure to thrive in children [17] . Aminoaciduria and phosphaturia due to reduced renal phosphate threshold are commonly associated and represent common clues to proximal tubular dysfunction [18] . The most common and easily recognized proximal derangement is represented by renal glycosuria. However, at times, only features of distal tubular dysfunction can be found in the tubulointerstitial nephritis of SjoÈ gren's syndrome, like hypoisostenuria, renal acidi®cation defects, hypercalciuria and hypermagnesuria [19] . Mixtures of proximal and distal impairments can be found [20] .
Tubular nephropathy in SjoÈ gren's syndrome can appear as muscle weakness. It can progress to paralysis when severe hypokalaemia occurs. Occasionally, it can be complicated by nephrocalcinosis. In turn, this may be due to hypercalciuria secondary to systemic acidosis [3] .
The present paper describes Bartter's syndrome, a hitherto under-reported renal tubular derangement associated with SjoÈ gren's syndrome. The ®rst case herein described met the EEC criteria for SjoÈ gren's syndrome proposed by Vitali et al. [5] . In fact, she had ocular and oral symptoms, ocular and salivary gland hypofunction, and de®nite positive histology, despite being autoantibody (ANA, RF) negative. She also had all the biochemical and hormonal abnormalities of Bartter's syndrome (hypokalaemia, metabolic alkalosis, hyper-reninaemia, hyperaldosteronism). The association with gouty arthritis, present in our patient, has been previously reported by others [6] .
A de®nite diagnosis of SjoÈ gren's syndrome could not be made in the second case, since she met only three criteria: ocular and oral symptoms, positive histology. Therefore, the diagnosis was chronic sialoadenitis. The hormonal features of this patientÐ hyper-reninaemia, hyperaldosteronism, hypokalaemia, metabolic alkalosisÐwere also suggestive of Bartter's syndrome [7, 8] . However, she had a low urine chloride/potassium ratio and hypocalciuria. These features, together with hypomagnesaemia and hypermagnesuria, are suggestive of Gitelman's syndrome [9, 10] . The lack of ANCA speci®city for proteinase 3 and myeloperoxidase, the absence of proteinuria and microscopic haematuria rule out glomerulonephritis and microscopic polyarteritis or other systemic vasculitides. None of our patients had glycosuria or aminoaciduria. Therefore, Fanconi's syndrome and tubulointerstitial nephritis can be ruled out.
Bartter's syndrome is due to the genetically determined abnormality of the Na + -K + -2Cl ± cotransporter located in the apical membrane of the thick ascending limb of Henle's loop [21] . This defect results in continuous Na + loss, as if the tubule were under the continuous in¯uence of furosemide. The volume depletion activates all Na + -sparing mechanisms, which reclaim Na + distally at the expense of chronic K + wasting, to the point of causing paraesthesiae, weakness and paralysis. Distal Na + reabsorption in exchange with proton secretion leads to the development of chronic hypokalaemic alkalosis [8, 22] . The volume contraction, attended by a reduced blood pressure and cardiac output, activates the sympathetic discharge and increases renal vascular resistances. In turn, this causes a fall in renal haemodynamics and glomerular ®ltration rate, and a rise in proximal fractional reabsorption [8] . The reduced delivery to the more distal sites mitigates the eects of impaired active transport [8] . This pathophysiological picture is identical in Gitelman's syndrome, where the defective transport occurs instead along the thiazide-sensitive segment of the cortical distal convoluted tubule [23] . In this variant of Bartter's syndrome, the tubular function behaves as if the kidney were under the chronic in¯uence of the peak eect of a thiazide diuretic. In fact, both syndromes can be perfectly mimicked by chronic surreptitious [24] or therapeutic administration of non-`K + -sparing' diuretic drugs [25] . Since the distal tubular segment reabsorbs Mg 2+ [26] , hypermagnesuria and hypomagnesaemia are typical distinctive ®ndings of the Gitelman's variant. Distal Ca 2+ reabsorption is dependent upon the membrane potential. The defect in Na + entry across the distal tubule causes a fall in luminal negativity: Ca 2+ diusion is then facilitated into the distal tubular cell. Consequently, in Gitelman's syndrome there is associated hypocalciuria. The present paper describes two patients, one exhibiting features of Gitelman, the other of Bartter's syndrome, in the course of protracted, chronic sialoadenitis. While the present report deals only with clinical aspects of the disease presentation, clari®ca-tion of the pathogenetic mechanisms requires speci®c studies on speci®c cell transport systems or on in vitro perfused tubular segments [27] .
